farmers. Pathogen tested tissue culture materials were multiplied in vitro by a private sector tissue culture laboratory in Nairobi, Kenya. The tissue culture plantlets were transported to Maruku Agricultural Research Institute in Bukoba, Kagera Region, hardened, then transferred and multiplied in open fields. After two to three months, cuttings were taken and distributed to research stations, NGO partners and DVMs for further open field multiplication. Subsequent cuttings were distributed as planting material to farmers by a subsidised voucher system. The DVMs and farmers received information about the benefits of quality planting material through demonstration plots and communication materials. During the intervention period, the DVMs produced and distributed approximately 10 million cuttings2 of quality planting material of new and existing sweetpotato varieties to 85,000 farmers, 76% of which were women (Catholic Relief Services 2012) .
During this study, nine months after the intervention ended, all 88 decentralized vine multipliers (DVMs), who had been trained and supported by the project, were visited. This included 14 (16%) who withdrew from the project or did not disseminate vines (Laizer and Walsh 2012) . Mixed methods involving both quantitative and qualitative data collection instruments were used to investigate the sweetpotato seed system as a social and technical configuration, including the processes and interactions within it (Jansen and Vellema 2011) . Data were collected through a structured questionnaire with closed-ended questions to determine individual and group DVM characteristics, current and past season seed production practices and reasons for abandoning or continuing multiplication. Data were disaggregated by gender and whether multiplication was undertaken as a group or on individual basis. Descriptive analysis was conducted using SPSS (v 17) and Microsoft Excel. Qualitative data were collected through observations and semi-structured interviews (i.e. checklists with openended questions) with a sub-group of 12 DVMs during the project's implementation, from August 2010 to June 2012, and during the study in March 2013. Combining methods and collecting data at different points both during and after the intervention provided an opportunity to check for internal consistency of the experiences reported by the DVMs, and develop an understanding of the reasons behind certain decisions and practices. Excerpts from 2 At a planting rate of 33,300 cuttings per hectare this can cover an initial 300 ha. Each farmer received between 100-200 cuttings enough to plant approximately 35 m 2 . Farmers take further cuttings from the initial planting to extend their area under production. types of farmers are trained to operate as individuals or farmer group vine multipliers, and how skilling takes place as multipliers adapt new knowledge and skills into their existing seed system practices (Stone, 2007) . The objectives of this study were: to identify any changes in seed sourcing and site selection for vine multiplication; to determine if and how the trained multipliers (DVMs) used and adapted seed production technologies promoted by the project; and to assess the current status of sweetpotato vine multiplication and the reasons for abandoning or continuing it.
Methods
This section first provides a brief overview of the project intervention approach implemented between January 2011 to June 2012 (18 months) (Catholic Relief Services 2012). It then describes the method used for the study which was implemented mid-February to mid-March 2013, nine months after the intervention finished.
The intervention aimed at increasing quality planting material availability at the start of the rainy season to promote early planting, take full advantage of unpredictable rainfall, and to increase root yields. NGO staff identified and trained individual farmers and farmer groups to become decentralised vine multipliers (DVMs). The selection criteria for DVMs included: previous experience with sweetpotato production, access to adequate land, reliable water for irrigation, ease of access for customers and be reputable in the community. Initially, the project targeted individual farmers as potential multipliers. However, after the first season of research, it was found that such approach favoured male farmers. Therefore, implementing partners also identified existing farmer groups with a high proportion of women to become DVMs. Training and follow up visits were conducted by the NGO field supervisors and the following technologies were included: vine conservation, pest and disease identification and management, agronomic management practices and rapid multiplication techniques (RMT). RMT consists of using separate multiplication beds, shorter three node cuttings, close spacing (10 cm x 20 cm) and more intensive agronomic management. The technology is used to boost the production of vines (for subsequent use as planting material) rather than roots. Multipliers learned how to keep varieties in separate beds, to use labels showing varietal characteristics, and to avoid mechanical mixing of different varieties during harvest.
Five varieties (Polista, Ukerewe, Kabode, Ejumula, Jewel) were multiplied and distributed by the DVMs to ended (Field interviews: Sengerema 1/12/1012; 30/11/2012; Musoma Rural 28/11/2012).
Farmer knowledge about the new varieties was uneven. A female member of the Tunu DVM group stated that "Returning clients ask for " Kabode", "Jewel" and "Ejumula". "Polista" is In the existing system, farmers with access to lakesides or swampy areas used these lands to conserve planting material during the dry season from June to October. Then, depending on seasonal conditions -as the water levels by the lake become too high -farmers either shifted their vines to upland fields for rain-fed production or chose a small, less waterlogging prone area in the lowlands for root production in November. The roots were harvested in February-March, and the vines transferred to upland fields for the main rainy season production. During the project period, a key criterion for selection of potential DVMs was reliable access to water for irrigation over the dry season (June to September). Some group DVMs rented suitable land based on a guaranteed income from the exchange of vouchers or the sale of vines. At the end of the project, many of the DVMs struggled to continue multiplication because the owners repossessed the land and, subsequently, were unable to access or rent another suitable site. However, an example from the Tunu Group DVM illustrated how some DVMs were able to actively manage site selection and multiplication practices in response to seasonal conditions. The group members had observed variety-specific site requirements (e.g. the Kabode variety did not tolerate water logging) and adjusted to identify suitable land using both group based and individual strategies. A female member explained the group's strategy: "The group is splitting the farm as they need to rent land in different places. We pay Tsh 50,000/-for 2 acres. We are moving Jewel and Ejumula to upland fields as we think there will be less disease and they will do better. There is also a lot of water at the moment in the current site and the vines get destroyed. In the dry season the site also has problems because as it dries up the soils become too hard to work -and we have to irrigate. So we want a place that is average and have found it; but we will still keep the current site. All members have taken material to their own farms for producing roots and vines and then these interviews are presented to provide insights into the processes which accompanied changes in practices (Yin 2009; Silverman 2010 ).
Results
The survey found that 72% and 28% of the 88 DVMs worked as a group or as individual multipliers, respectively. Twenty-eight per cent of the individual DVMs were females and 72% were males. The membership of the group DVMs ranged from 10 to 30 members. Sixtyeight per cent of group DVMs had 50% or more female memberships (including 19% which had equal male and female farmer memberships). Forty-three per cent of the group DVMs were already established before the project started. Eighteen per cent of the DVMs had been multiplying and selling sweetpotato vines before the project intervention started. A higher proportion of the individual DVMs (28%) had previous experience in sweetpotato vine multiplication compared to the group DVMs (14%).
Changes in seed sourcing and selecting sites for multiplication
Findings from the semi-structured interviews at the start of the project intervention can be corroborated by earlier studies (Kapinga et al. 1995; Namanda et al. 2011; Adam 2014 ) that in the existing sweetpotato seed systems, the predominant sources of planting material are from friends, neighbours and relatives. Over the period of the intervention, DVMs became more aware and used different sources of vines for further multiplication. Balizukwa DVM's chairwoman explained: "previously, friends and relatives (aunts) gave vines freely to each other in the village. Now as part of the DVM group it is good to know who we are getting the planting material from e.g. if it is from an NGO or research the vines have been "purified". If it is from government it would be pure as it does not want to distort" (Field interviews: Ilemela District 12/8/2011). There were no examples of DVMs (post-project) actively seeking new varieties or replacement materials from the research system; instead, they were still reliant on NGOs or projects as intermediaries. Multipliers explained that they now obtain new varieties from each other or from multipliers supported by other projects. They were aware that NGOs had multiplication plots from where they used to obtain replacement material. However, they were unsure if the plots were still in operation after the project of water were wells, springs, lake, river or dam water. Female-dominated DVM groups used more key resources required for vine multiplication (e.g. irrigation, fertilisers, RMT) compared to both male-dominated group DVMs and individual female DVMs. Female-dominated DVM groups have also managed to continue their multiplication activities, perhaps due to extension visits. However, there was no difference in the number of extension visits received by different types of DVMs. Women multipliers were more confident of their skills as part of a group when asked to rate themselves as such.
Intention and practice to continue multiplication
Nine months after the intervention ended, the results of the survey indicated that around 70% of all DVMs (88% and 62% of the individual and group DVMs, respectively) were multiplying in that season (February/March 2013). However, visits to the multiplication beds revealed a more nuanced picture in which 48% of DVMs were classified as currently multiplying vines for sale and 52% had stopped. Among those who had stopped multiplying, 16% intended to re-start and others were continuing to multiply planting material for personal use. Some, while currently planting on ridges, intended to shift to vine conservation in seed beds in the dry season (from May) and then expand multiplication again in August for sale in October. Those DVMs that were continuing multiplication stated that there was a high demand for vines of the improved varieties both within their group, but also from the wider 
Changes in seed production practices
The questionnaire-based survey found that 34% of the 61 DVMs who were still actively involved in vine multiplication used close spacing in beds (i.e. RMT), 61% used conventional plant spacing on ridges for roots and vines, and 5% used both multiplication beds and ridges. RMT requires higher management and irrigation frequency; thus, greater time and labour inputs. Table  1 shows that fewer male-dominated groups (22%) were practicing close-spacing multiplication compared to female-dominated groups (50%). However, the reverse was true for individual multipliers, where fewer women practiced RMT (27%) compared to men (40%).
Eighty-nine per cent of all DVMs used fertiliser (urea and NPK) throughout the project, but this percentage had dropped to 26% at the time of the survey. The reasons for discontinued use may be related to cost, availability, or market uncertainty for vines. A higher proportion of the female-dominated groups were using fertiliser during the project and continued after the project compared to the male-dominated group DVMs. Overall, 97% of all DVMs irrigated their multiplication plots (95% of group DVMs and 100% of individual DVMs). The main sources choosing the appropriate time to use rapid multiplication techniques in seed beds in the off-season rather than all year round, and by shifting to vine conservation and root production between different ecologies. In the existing seed systems, vine and root production are integrated. However, as the vine multiplication cycle changed to a specialised activity, there were some indications that tasks were becoming segregated as vines were being treated differently in terms of site selection, length of cutting, plant spacing and agronomic management. This segregation depended on whether vines were to be used for high vine or high root production. Multipliers with access to lowland used rapid multiplication techniques in the dry season. Other multipliers spread their risk by maintaining conventional practices for both vine and root production. This highlights potential trade-offs between seed quality and diversified income sources from roots and vines. Assessing the conditions under which changes in sweetpotato seed system practices took place less than a year after the end of the intervention may have been premature. Further research is needed to confirm which types of multipliers have continued to use the knowledge and skills promoted by the project. However, the results from this study indicated that a higher proportion of the female group DVMs continued to use new knowledge and skills for the management of specific diseases, rapid multiplication, and fertiliser use compared to other categories of DVMs. Women multipliers in groups reported being more confident of their multiplication skills compared to those working as individuals. This suggests that the social capital among women is strengthened when they work as a group as it facilitates their access to resources for their DVM activities (e.g. suitable land with access to water), during and after the project. Furthermore, group work increases the skills and self-confidence of stakeholders in using new seed production technologies. These groups had a broader range of social-economic objectives compared to the individual multipliers, whose focus was on income generation from the sale of planting material and roots. This has implications in the selection of multipliers depending on the purpose and context of a seed intervention, and whether to work with groups or individual multipliers to ensure that vine multiplication can be technically, financially and socially sustainable. As we design interventions aimed at building the capacity of specialised vine multipliers and scaling-up seed systems, we should consider the implications of skilling and segregation of tasks in the broader social context in choosing technologies and agrarian change (Stone 2007) . New skills may become embedded if they community. At the time of this study, at the start of the "long" rains, farmers were using conventional spacing on ridges to produce roots and vines. As the dry season started (in May), farmers explained that they would shift to conservation practices, such as maintaining small seed beds in areas closer to water sources. The most common reason stated by 41% of the 52% of DVMs who had abandoned vine multiplication was that there was "no market" for vines. Some DVMs were located in areas where community mores discouraged vine sales; others said that there was no market without the subsidised voucher price, or that farmers would not buy from the DVMs because they had multiplied sufficient "marando bora" varieties. The second reason mentioned by 17% of the DVMs was related to group dynamics, e.g. disagreements over sharing the work; but in some of these cases, individual members continued to produce and conserve new variety materials. The third reason mentioned by 15% of the DVMs was related to wildlife encroachment by hippos and wild pigs, and environmental and site conditions, such as flooding or lack of water. The other reasons were related to family illness or death, or to issues during project implementation around voucher reimbursement or the DVM withdraws as vine multiplication was not profitable for them. (Source: Lusheshanija field notes, March 2013).
Discussion
Much of the literature on adoption of agricultural technologies focuses on improved crop varieties and defines adoption as a discrete event in terms of harvested area or percentage of famers using modern varieties (Rogers 2003; Walker et al. 2014 ). However, if we approach this discussion from a seed systems perspective, we also need a better understanding of how the decentralised seed producer plays a role in the dissemination of improved planting material and as a key link between the source of new varieties and the farmer. This is a multifaceted process and cannot be restricted to the seed and multiplication technologies alone (Glover et al. 2016) . It requires on-going navigation and negotiation to adjust specialised vine multiplication techniques depending on the agro-ecological community and market situation. Farmers were trained during this project to become DVMs and to become specialised in vine multiplication. The decision of DVMs to continue multiplication or not once the project finished was related to several factors: the market for vines and roots, the particular season (i.e. short or long rains) and personal circumstances. DVMs adapted some of the new practices into their existing system by are adapted into existing technical practices and social systems. Specialisation may only be viable when there is a consistent market for vines and roots. In the short term, social factors may play a more critical role in the sustainability of vine multiplication.
Conclusions
The results show that nine months after the project intervention ended, some trained multipliers continued to use new skills related to bed preparation, plant spacing, use of fertiliser and irrigation. Follow up studies are required to confirm whether skilling in vine multiplication leads to a segregation of tasks and separation of vine and root production and to understand the implications of specialisation in different market and agro-ecological contexts.
